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METHOD FOR DETECTING 
CHARACTERISTIC MOVEMENTS OFA 

VEHICLE DRIVER FOR THE PURPOSE OF 
DIAGNOSING A LOWERING OF VIGILANCE 

BY SAID DRIVER 

The invention relates to a method for detecting character 
istic movements of a vehicle driver for the purpose of diag 
nosing a lowering of vigilance by said driver. 
Among the data representing the evolution of the loWering 

of vigilance by a driver, it has been established that certain 
body movements of drivers can constitute a good indicator for 
the purpose of diagnosing a loWering of vigilance. 
On the basis of this principle, the essential purpose of the 

invention is to provide a method making it possible to detect, 
in a systematic and reliable manner, predetermined speci?c 
movements of the body of a driver. 

For this purpose, and ?rstly, the invention relates to a 
method for detecting characteristic movements of a vehicle 
driver in the driving position on a seat comprising a seat base 
and a backrest, said detection method consisting in: 

dividing the surface of the seat base and of the backrest of 
the seat into a plurality of elementary surfaces in each of 
Which is embedded a pressure sensor able to detect: 

an increase in the pressure applied on the elementary 
surface, representing a positive pressure, called 
“pressing” applied by the driver on the pressure sen 
sor, 

a reduction of the pressure applied on the elementary 
surface, representing a reduction or a cancellation, 
called “releasing”, of the pressure applied by the 
driver on the pressure sensor, 

selecting a plurality of speci?c movements, such as the 
movements of the top of the body, repositioning on the 
seat base (A), transverse rocking toWard a driving posi 
tion offset to one side, longitudinal rocking toWard a 
pushed-in driving position in the top of the backrest (D), 
and in characterizing each of said speci?c movements by 
the determination of at least one geographic zone sub 
jected to a “pressing” or a “releasing” resulting from 
said movement, 

and analyzing, With a given sampling period, the measure 
ment signals provided by the pressure sensors, and in 
comparing, at each sampling time t, the possible geo 
graphic zones of pressing or releasing detected With 
each of the predetermined geographic zones, in such a 
Way as to provide information on detecting a speci?c 
movement during a correlation betWeen said geographic 
zones. 

Advantageously, according to the invention, the character 
istic geographic zones of the speci?c movements correspond 
to zones enveloping contact surfaces of various parts of the 
driver’s body With the seat base and the backrest: complete 
back, parts of the back (left, right, top, bottom), complete 
posterior or bottom or top part of the posterior, posterior or 
parts of posterior (right or left), left or right leg, etc. 

Moreover, this method advantageously consists, for the 
purpose of characterization of given speci?c movements, in 
determining at least one geographic zone subjected to a 
“pressing” or a “releasing”, and a time sequence of stressing 
said geographic zone consisting of an alternation of a period 
of activation, by pressing or releasing, and a period of non 
activation. 
A method such as de?ned above generally makes it pos 

sible to detect various types of movement and in particular 
four advantageous speci?c movements as described below. 
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2 
The ?rst of these movements consists in a movement of the 

top of the back, and for the purpose of its advantageous 
detection according to the invention: 

for the purpose of characterizing said movement, the fol 
loWing are determined: 
at least one geographic zone subjected to a “pressing”, 

corresponding to a zone enveloping contact surfaces 
betWeen the central portion of a driver’s back and the 
backrest 

and at least one geographic zone subjected to a “releas 
ing”, corresponding to a zone enveloping contact sur 
faces betWeen a driver’s posterior and the seat base, 

and information on the detection of a movement of the top 
of the back is provided uniquely When there is correla 
tion of a detected geographic zone With: 

a said geographic zone of the backrest, 
and/or a said geographic zone of the seat base, provided 

that there is, in addition, a minimal degree of symme 
try, With respect to a longitudinal axis of the seat base, 
of the elementary surfaces constituting said detected 
geographic zone. 

The second movement consists in a repositioning move 
ment, and for the purpose of its advantageous detection 
according to the invention: 
tWo geographic zones subjected to a “releasing” are deter 

mined, each one corresponding With a zone enveloping 
the contact surface betWeen a leg of the driver and the 
seat base, 

and information on the detection of a repositioning move 
ment is provided uniquely at the time of detection of the 
following time sequence: 
at a time t: correlation of a detected geographic zone 

With one of said geographic zones of the seat base, 
and at a time t+l: absence of activation of the correlated 

geographic zone at time t, combined With a correla 
tion of a detected geographic zone With the other 
geographic zone of the seat base. 

TWo other procedures can also be used according to the 
invention for detecting a repositioning movement. 

According to the ?rst of these tWo procedures, and advan 
tageously according to the invention: 

for the purpose of characterizing the movement, the fol 
loWing are determined: 
tWo geographic zones subjected to a “pressing”, corre 

sponding to the tWo respective zones enveloping con 
tact surfaces betWeen the right and left parts of the 
bottom of a driver’s back and the backrest, 

and tWo geographic zones subjected to a “releasing”, 
corresponding With the tWo respective zones envelop 
ing contact surfaces betWeen the left and right parts of 
a driver’s posterior and the seat base, 

and information on the detection of a repositioning move 
ment is provided When there is, simultaneously: 
correlation of a detected geographic zone With a said 

right (or left) geographic zone of the backrest, com 
bined With the absence of activation of the other said 
geographic zone of the backrest, 

correlation of a detected geographic zone With said left 
(or right) geographic zone of the seat base, combined 
With the absence of activation of the other said geo 
graphic zone of the seat base. 

According to the second procedure, and advantageously 
according to the invention: 

for the purpose of characterizing the repositioning move 
ment, the folloWing are determined: 
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a geographic Zone subjected to a “pressing”, corre 
sponding to the Zone enveloping the contact surface 
between the complete back of a driver and the back 
rest, 

and a geographic Zone subjected to a “releasing”, corre 
sponding to the Zone enveloping the contact surface 
betWeen the complete posterior of a driver and the seat 
base, 

and information on the detection of a repositioning move 
ment is provided When there is correlation betWeen a 
detected geographic Zone and said geographic Zone of 
the backrest and/or said geographic Zone of the seat 
base. 

The third speci?c movement to Which the invention relates 
consists in a movement of transition toWard an offset driving 
position and, for the purpose of its advantageous detection 
according to the invention: 

for the purpose of characterizing said movement, the fol 
loWing are determined: 
tWo geographic Zones subjected to a “pressing”, corre 

sponding to tWo respective Zones enveloping contact 
surfaces betWeen the right and left parts of a driver’s 
back and the backrest, 

and tWo geographic Zones subjected to a “releasing” 
each corresponding to a Zone enveloping the contact 
surface betWeen a leg of the driver and the seat base, 

and information on the detection of a transition movement 
is provided uniquely at the time of detection of the 
folloWing time sequence: 
at a time t: correlation of a detected geographic Zone 

With one of said geographic Zones of the seat base, and 
absence of activation of the geographic Zone of the 
backrest symmetrical With said detected Zone of the 
seat base, 

at a time t+l: absence of activation of the correlated geo 
graphic Zone of the seat base at time t, combined With a 
correlation of a detected geographic Zone With the other 
geographic Zone of the seat base. 

The fourth speci?c movement to Which the invention 
relates consists, ?nally, in a movement of transition toWard a 
“pushed-in” driving position in the top of the backrest. For the 
purpose of detecting this movement and in an advantageous 
manner according to the invention: 

for the purpose of characterizing said movement, the fol 
loWing are determined: 
tWo geographic Zones subjected to a “pressing”, corre 

sponding to tWo respective Zones enveloping contact 
surfaces betWeen the top and bottom parts of a driv 
er’s back and the backrest, 

and tWo geographic Zones subjected to a “releasing”, 
corresponding With tWo respective Zones enveloping 
contact surfaces betWeen the top and bottom parts of 
a driver’s posterior and the seat base, 

and information on the detection of a transition movement 
is provided at the time, on the one hand, of simultaneous 
correlation of tWo detected geographic Zones With, 
respectively, said geographic Zones corresponding to the 
top parts of the back and of the posterior and, on the other 
hand, the combined absence of activation of said geo 
graphic Zones corresponding With the bottom parts of 
the back and of the posterior. 

Moreover, according to the invention, advantageous use is 
made of pressure sensors consisting of differential pressure 
sensors able to measure the dynamics of the force applied to 
the corresponding elementary surface. 

Moreover, at the time of implementation of the method 
according to the invention, and during a preliminary phase 
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4 
folloWing the starting of the vehicle, called a thresholding 
phase, there is advantageously carried out a processing of the 
signals provided by the pressure sensors, consisting in calcu 
lating, for each of said sensors, the respective means of the 
largest positive and negative variations of the values of said 
signals, in order to determine respectively negative and posi 
tive threshold values for the subsequent extraction of signals 
representing a pressing or a releasing. 

Such a thresholding phase makes it possible to adapt the 
thresholds subsequently used for the extraction of “useful” 
signals according to the behavior of each driver. 

In order to do this, these variable thresholds are, further 
more, calculated during the ?rst minutes of driving, that is to 
say during a period When, normally, the driver is not in a state 
of hypovigilance and When he is driving in a stable manner. 

Moreover, for the purpose of re?ning and completing the 
transmitted information: 

each activated elementary surface of a geographic Zone is 
allocated a Weight Weighted by the use of a mathemati 
cal method such as fuZZy logic, as a function of: 
the geographic position, in particular positioning in a 

bordering Zone, of said elementary surface Within the 
geographic Zone, 

and/or the amplitude of the signal provided by the asso 
ciated pressure sensor, representative of the level of 
activation of said elementary surface, 

and, for each geographic Zone, the folloWing are deter 
mined a degree of activation of the latter calculated from 
the Weight of each of the elementary surfaces, in such a 
Way as to associate With each item of information of 
detection of a speci?c movement, information repre 
senting the degree of belonging to this category of move 
ment. 

Other features, objectives and advantages of the invention 
Will emerge from the folloWing detailed description given 
With reference to the appended draWings Which shoW a pre 
ferred embodiment of it as a non-limiting example: 

FIG. 1 is a diagrammatic perspective vieW of a motor 
vehicle seat intended for the implementation of the detection 
method according to the invention, 

FIG. 2 is a diagrammatic vieW shoWing the pressure sensor 
type and principle used according to the invention, 

FIGS. 3 and 4 are tWo graphs illustrating the method 
according to the invention of processing measurement signals 
provided by the pressure sensors, 

FIG. 5 is a diagrammatic front vieW of a motor vehicle seat 
shoWing a step of the method of detecting a movement of the 
top of the back, 

FIGS. 6a and 6b are tWo diagrammatic front vieWs of a 
motor vehicle seat illustrating a step of the method of detect 
ing a movement of transition toWard a driving position offset 
to one side, 

FIG. 7 is a diagrammatic front vieW of a motor vehicle seat 
illustrating a step in the method of detecting a movement of 
transition toWard a “pushed-in” driving position in the top of 
the backrest, 

and FIGS. 8a-8b, 8c-8d and 8e-8f constitute three groups 
of ?gures, each one composed of tWo diagrammatic front 
vieWs of a motor vehicle seat illustrating a step of a method of 
detecting a repositioning movement. 
The method according to the invention described beloW 

With reference to the appended draWings consists in a method 
of detecting four different categories of speci?c movements 
made by a vehicle driver in the driving position on a seat S 
comprising a seat base A and a backrest D. More speci?cally, 
the purpose of this detection method is to make it possible to 
diagnose a loWering of vigilance by said driver. 
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As shown in FIG. 1, for the purpose of implementing this 
detection method, the seat base A and the backrest D of the 
seat S are each covered With a sheet of ?exible pressure 
sensors, An,n and Dn,n respectively, each one delimiting an 
elementary seat base or backrest surface. 

In this example, each sheet of sensors is constituted by a 
matrix of thirty tWo sensors distributed in eight lines and four 
orthogonal columns, that is to say, respectively: 

32 sensors A1,1 to A8,4 distributed over the seat base A in 
such a Way as to provide signals representing the move 
ments of the bottom of the body, 

and 32 sensors D1,1 to D8,4 distributed over the backrest D 
in such a Way as to provide signals representing the 
movements of the top of the body. 

Moreover, as shoWn in FIG. 2, each pressure sensor such as 
D1,1 is of the type constituted from a porous insulating mate 
rial composed of thin layers of polymers separated by air 
pockets. 

Such a material has the feature of containing microscopic 
electrical charges and of having a behavior similar to that of 
pieZoelectric materials. 
As shoWn in FIG. 2, this behavior of the pieZoelectric type 

results in the generation of an electrical charge Aq When there 
is application of a force Ax tending to vary the thickness of the 
porous material constituting the pressure sensor. 

Therefore, a pressing force applied on a pressure sensor 
results in a positive peak in the signal provided by said pres 
sure sensor, corresponding to the compression of the porous 
material, Whilst a negative peak is generated When the pres 
sure is released. 

Consequently, such pressure sensors have the advantage of 
being able to detect variations of pressing because they mea 
sure the dynamics of the applied force. 

According to the invention, the processing of the signal 
provided by each pressure sensor consists, ?rstly, in ?ltering 
that signal in such a Way as to eliminate the interference 
noises generated by the road, the vibrations of the automo 
bile, etc., Which are situated in the top part of the frequency 
spectrum of the signal. 

For this purpose, this ?ltering is carried out by an “aver 
ager”. 

The second processing operation of the signals provided by 
the pressure sensors consists in a thresholding operation used 
solely during a preliminary phase folloWing the starting of the 
vehicle, called a thresholding phase, during Which a process 
ing of the signals is carried out consisting in calculating, for 
each of said sensors, the respective means of the largest 
positive and negative variations of the values of said signals in 
order to determine respectively positive and negative thresh 
old values for the subsequent extraction of the signals. 

Firstly, this processing is implemented each time the 
vehicle is started, during the ?rst minutes folloWing this start 
ing, such that the thresholds are adapted to the driving char 
acteristics of the driver present in the vehicle. 

Moreover, this processing results in the calculating of a 
positive threshold and of a negative threshold, in such a Way 
as to take account of the slightly asymmetrical behavior of the 
pressure sensors, and to compensate for the differences in 
dynamics resulting from this asymmetrical behavior. 

Finally, this processing is also applied separately to the 
sensors An,n respectively, integrated in the seat baseA and to 
the sensors Dn,n integrated in the backrest D in order to take 
account of the fact that the Weight of the driver’s body gen 
erates much larger amplitude variations in the seat base than 
those generated by this Weight in the backrest. 
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6 
In conclusion, this processing therefore results in deter 

mining four thresholds consisting in a mean positive thresh 
old and a mean negative threshold for each of the seat base A 
and backrest D surfaces. 
The last processing operation applied to the signals pro 

vided by the pressure sensors takes place once the threshold 
ing phase is completed, and the purpose of this operation is to 
detect the times at Which the values of said signals exceed the 
threshold values determined during said thresholding phase. 
As shoWn in FIGS. 3 and 4, in Which a mean positive 

threshold Sp and a mean negative threshold Sn are also 
shoWn, this processing results in the extraction of: 

the sequences, called pressing sequences, shoWn in FIG. 3, 
activated by the exceeding of a positive threshold and deac 
tivated by the exceeding of a negative threshold, and Which 
correspond, each of them, to a time period during Which the 
driver is applying a pressure force exerted on the pressure 
sensor, Which ends When this pressure is released, 

and the sequences, called releasing sequences, shoWn in 
FIG. 4, activated by the exceeding of a negative threshold and 
deactivated by the exceeding of a positive threshold, and 
Which correspond, each of them, to a time period during 
Which the driver “cancels” the pressure force exerted on the 
pressure sensor, for example due to the absence of contact 
With said sensor, said period ending at the time of a neW 
pressing applied on the sensor. 
The detection method according to the invention further 

more necessitates, in a preliminary phase, the characterizing, 
essentially by experimental analyses, of speci?c movements 
likely to alloW the diagnosis of a loWering of vigilance, said 
characterizing generally consisting: 

either in determining one or more geographic Zones sub 
jected to a “pressing” or to a “releasing” due to the 
execution of said movement, 

or in determining at least one geographic Zone subjected to 
a “pressing” or to a “releasing”, as Well as a time 

sequence of stressing said geographic Zone consisting in 
an alternation of a period of activation, by pressing or 
releasing, and a period of non-activation. 

This method furthermore consists in analyZing, at all times, 
the pressing and releasing Zones detected by aggregation of 
elementary data coming from pressure sensors, and in com 
paring these detected Zones With the prede?ned characteristic 
geographic Zones. 

By Way of example, four categories of movements are 
de?ned and explained beloW: 
movements of the top of the body: for example, the back 

detaching from the backrest D, 
movements toWard a driving position offset to one side: for 

example, a position of leaning against the WindoW or the 
armrest, 

movements toWard a “pushed-in” driving position in the 
top of the backrest D: for example, a position of relax 
ation of the driver When the latter supports himself on the 
steering Wheel, 

and movements of repositioning on the seat: for example, 
changing of the Zone of pressing on the seat baseA or on 
the backrest D. 

(It should be noted that in FIGS. 5 to 8, the geographic 
Zones delimited by full lines correspond to Zones Whose 
elementary surfaces must be activated, by a pressing or a 
releasing, in order to be considered. On the contrary, the 
geographic Zones delimited by dotted lines correspond to 
Zones Whose elementary surfaces must not be activated in 
order to be considered). 
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Firstly, the ?rst movement, relating to a movement of the 
top of the back, is characterized by four locating geographic 
zones shoWn in FIG. 5. 

As shoWn in FIG. 5, tWo of these geographic zones D1 and 
D2 are situated on the backrest D and de?ne tWo surfaces 
Which overlap, centered on the longitudinal axis of symmetry 
of the backrest D. 

The other tWo zones F1 and F2 are situated on the seat base 
A and de?ne tWo surfaces having the same shape and area 
corresponding to the contact surface betWeen a posterior and 
said seat base. Moreover, these tWo zones F1, F2 are offset 
longitudinally With respect to each other, in such a Way hoW 
ever as to have an overlapping portion. 

Such a con?guration of zones for locating movements of 
the top of the back alloW detection adapted to the various 
driving postures of an individual. 

Moreover, during their activation, the locating zones D1 
and D2 consist of releasing zones Whereas the other tWo zones 
F1 and F2 consist of pressing zones. In fact, the movements of 
the top of the back are characterized by a detachment of the 
back With respect to the backrest D, and by an application of 
a pressing force on the seat base A. 

On the basis of these de?nitions of locating zones, a 
detected movement is determined as constituting a movement 
of the top of the back if at least one of the folloWing rules is 
complied With: 

locating zone D1 activated, 
locating zone D2 activated, 
locating zone F1 activated With a minimal degree of sym 

metry With respect to a longitudinal axis of the seat base 
(A), elementary surfaces constituting said locating zone, 

locating zone F2 activated With a minimal degree of sym 
metry With respect to a longitudinal axis of the seat base 
(A), elementary surfaces constituting said locating zone. 

Secondly, the second movement relating to a movement 
toWard a driving position offset to one side is characterized by 
four geographic locating zones shoWn in FIGS. 6a and 6b. 
TWo of these geographic zones Dd, Dg are situated on the 

backrest D and respectively correspond to contact surfaces 
betWeen said backrest and the right and left parts of a driver’ s 
back. 

The other tWo geographic zones Jd, Jg are situated on the 
seat base A and respectively correspond to contact surfaces 
betWeen the left and right legs of the driver and said seat base. 
Moreover, during their activation, the locating zones Dd and 
Dg consist of pressing zones Whereas the other tWo zones I d 
and J g consist of releasing zones. 

Furthermore, the characterization of this movement also 
comprises a time component de?ned by the rules given beloW, 
consisting in studying the activation by releasing of a leg and 
then the activation by releasing of the other leg. 
On the basis of this time component and of the de?nitions 

of the locating zones, a detected movement is determined as 
constituting a movement toWard a driving position offset to 
one side if at least one of the folloWing rules is complied With: 

locating zone I g activated, locating zone Jd not activated, 
Whereas this locating zone Jd Was previously activated 
and locating zone Dd not activated. 

locating zone I g not activated, locating zone Jd activated, 
Whereas locating zone Jg Was previously activated and 
locating zone Dg not activated. 

As for the third movement relating to a movement of tran 
sition toWard a “pushed-in” position in the backrest D, this is 
characterized by four geographic locating zones shoWn in 
FIG. 7. 
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8 
TWo of these geographic zones Dh, Db are situated on the 

backrest D and respectively correspond to contact surfaces 
betWeen said backrest and top and bottom parts of a driver’s 
back. 

The other tWo geographic zones Ah and Ab are situated on 
the seat base A and respectively correspond to contact sur 
faces betWeen the seat base A and top and bottom parts of the 
driver’s posterior. 

Moreover, during their activation, the locating zones Dh 
and Db consist of pressing zones, Whereas the other tWo zones 
Ah and Ab consist of releasing zones. 
On the basis of these de?nitions of locating zones, a 

detected movement is determined as constituting a movement 
of transition toWard a “pushed-in” position in the backrest D 
if the folloWing rule is complied With: 

locating zone Dh activated and locating zone Db not acti 
vated, locating zone Ah activated and locating zone Ab 
not activated. 

Finally, three different characterization procedures, shoWn 
in FIGS. 8a-8b, 8c-8d and 8e-8f respectively, make it possible 
to identify a repositioning movement. 

For each of these procedures moreover, during their acti 
vation, the locating zones situated on the backrest D consist of 
pressing zones, Whilst the locating zones situated on the seat 
base A consist of releasing zones. 
The ?rst procedure is similar to that described With refer 

ence to FIGS. 6a and 6b and, according to this procedure, the 
repositioning movement (of one leg on the other) is charac 
terized by: 

tWo geographic locating zones Id and J g, shoWn in FIGS. 
8a and 8b, situated on the seat base A and respectively 
corresponding to contact surfaces betWeen the left and 
right legs of the driver and said seat base, 

a time component de?ned by the rules given beloW, con 
sisting in studying the activation by releasing of one leg 
and then the activation by releasing of the other leg. 

According to this procedure, a detected movement is deter 
mined as constituting a repositioning movement if at least one 
of the folloWing rules is complied With: 

locating zone I g activated, locating zone Jd not activated, 
Whereas this locating zone Jd Was previously activated, 

locating zone I g not activated, locating zone I d activated, 
Whereas locating zone I g Was previously activated. 

According to the second procedure, a repositioning move 
ment is characterized by four geographic locating zones 
shoWn in FIGS. 80 and 8d. 
TWo of these geographic zones Dbd, Dbg are situated on 

the backrest D and respectively correspond to contact sur 
faces betWeen said backrest and the right and left parts of the 
bottom of a driver’s back. 
The other tWo geographic zones Pd, Pg are situated on the 

seat base A and respectively correspond to contact surfaces 
betWeen said seat base and the left and right parts of the 
driver’s posterior. 

According to this second procedure, a detected movement 
is determined as constituting a repositioning movement if the 
folloWing rule is complied With: 

locating zone Dbd not activated and locating zone Dbg 
activated, and locating zone Pd activated and locating 
zone Pg not activated. 

Finally, according to the third procedure, a repositioning 
movement is characterized by tWo geographic locating zones 
consisting in: 

a locating zone A3 shoWn in FIG. 8e, corresponding to a 
contact surface betWeen the seat baseA and the complete 
posterior of a driver, 
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and a locating zone D3 shown in FIG. 8f corresponding to 
a contact surface between the backrest D and the com 
plete back of a driver. 

According to this third procedure, a detected movement is 
determined as constituting a repositioning movement if at 
least one of the following rules is complied with: 

locating zone A3 activated, 
locating zone D3 activated. 
Moreover, the method according to the invention described 

above can advantageously make use of fuzzy logic concepts, 
for example by allocating a weighted weight to each activated 
elementary surface of a geographic zone, using fuzzy logic 
rules, depending on: 

the geographic position, in particular positioning in a bor 
dering zone, of said elementary surface within the geo 
graphic zone, 

and/or the amplitude of the signal provided by the associ 
ated pressure sensor, representing the level of activation 
of said elementary surface. 

Moreover, in this case, for each geographic zone the fol 
lowing is determined a degree of activation of the latter cal 
culated from the weight of each of its elementary surfaces, in 
order to associate with each item of information of detection 
of a speci?c movement, information representing the degree 
of belonging to this movement category. 

Finally, a ?nal consistency analysis makes it possible to 
provide more robust results. This consistency analysis con 
sists in carrying out, whilst the data processing is in progress, 
an on-line appraisal of the results coming from the classi? 
cation of the speci?c movements. 
More speci?cally, such a consistency analysis consists, in 

terms of sliding processing windows of a given conventional 
duration, on the one hand of eliminating isolated data (arti 
facts) and on the other hand aggregating disconnected 
sequences relating to an identical item of data. 
The invention claimed is: 
1. A method for detecting characteristic movements of a 

vehicle driver in the driving position on a seat (S) comprising 
a seat base (A) and a backrest (D), for the purpose of diag 
nosing a lowering of vigilance by said driver, said detection 
method comprising: 

dividing the surface of the seat base (A) and of the backrest 
(D) of the seat (S) into a plurality of elementary surfaces 
in each of which is embedded a pressure sensor (An,n 
Dn,n) able to detect: 
an increase in the pressure applied on the elementary 

surface, representing a positive pressure, called 
“pressing” applied by the driver on the pressure sen 
sor, 

a reduction of the pressure applied on the elementary 
surface, representing a reduction or a cancellation, 
called “releasing”, of the pressure applied by the 
driver on the pressure sensor, 

selecting a plurality of speci?c movements, comprising the 
movements of the top of the body, repositioning on the 
seat base (A), transverse rocking toward a driving posi 
tion offset to one side, longitudinal rocking toward a 
pushed-in driving position in the top of the backrest (D), 
and characterizing each of said speci?c movements by 
the determination of at least one geographic zone sub 
jected to a “pressing” or a “releasing” resulting from 
said movement, 

and analyzing, with a given sampling period, the measure 
ment signals provided by the pressure sensors (An,n-Dn, 
n), and comparing, at each sampling time t, the possible 
geographic zones of pressing or releasing detected with 
each of the predetermined geographic zones, in such a 
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10 
way as to provide information on detecting a speci?c 
movement during a correlation between said geographic 
zones, said speci?c movements corresponding to zones 
enveloping contact surfaces of various parts of the driv 
er’s body with the seat base (A) and the backrest (D): 
complete back, parts of the back (left, right, top, bot 
tom), complete posterior or bottom or top part of the 
posterior, posterior or parts of posterior (right or left), 
left or right leg, etc., wherein said method consists, for 
the purpose of characterization of given speci?c move 
ments, in determining at least one geographic zone sub 
jected to a “pressing” or a “releasing”, and a time 
sequence of stressing said geographic zone comprising 
of an alternation of a period of activation, by pressing or 
releasing, and a period of non-activation. 

2. The method as claimed in claim 1 for detecting a move 
ment of the top of the back, wherein: 

for the purpose of characterizing said movement, the fol 
lowing are determined: 
at least one geographic zone (D1, D2) subjected to a 

“pressing”, corresponding to a zone enveloping con 
tact surfaces between the central portion of a driver’s 
back and the backrest (D) 

and at least one geographic zone (F1, F2) subjected to a 
“releasing”, corresponding to a zone enveloping con 
tact surfaces between a driver’s posterior and the seat 
base (A), 

and information on the detection of a movement of the top 
of the back is provided uniquely when there is correla 
tion of a detected geographic zone with: 
a said geographic zone (D1, D2) of the backrest (D), 
and/or a said geographic zone (F1, P2) of the seat base 

(A), provided that there is, in addition, a minimal 
degree of symmetry, with respect to a longitudinal 
axis of the seat base (A), of the elementary surfaces 
constituting said detected geographic zone. 

3. The method as claimed in claim 1 for detecting a repo 
sitioning movement, wherein: 

for the purpose of the characterization of said movement, 
two geographic zones (Jd, J g) subjected to a “releasing” 
are determined, each one corresponding with a zone 
enveloping the contact surface between a leg of the 
driver and the seat base (A), 

and information on the detection of a repositioning move 
ment is provided uniquely at the time of detection of the 
following time sequence: 
at a time t: correlation of a detected geographic zone 

with one of said geographic zones (J d, J g) of the seat 
base (A), 

and at a time t+l: absence of activation of the correlated 
geographic zone (Jd, Jg) at time t, combined with a 
correlation of a detected geographic zone with the 
other geographic zone (Jg, Jd) of the seat base (A). 

4. The method as claimed in claim 1 for detecting a repo 
sitioning movement, wherein: 

for the purpose of characterizing said movement, the fol 
lowing are determined: 
two geographic zones (Dbd, Dbg) subjected to a “press 

ing”, corresponding to the two respective zones envel 
oping contact surfaces between the right and left parts 
of the bottom of a driver’s back and the backrest (D), 

and two geographic zones (Pd, Pg) subjected to a 
“releasing”, corresponding with the two respective 
zones enveloping contact surfaces between the left 
and right parts of a driver’ s posterior and the seat base 

(A), 
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and information on the detection of a repositioning move 
ment is provided When there is, simultaneously: 
correlation of a detected geographic zone With a said 

right (or left) geographic zone (Dbd, Dbg) of the 
backrest (D), combined With the absence of activation 
of the other said geographic zone (Dbg, Dbd) of the 
backrest (D), 

correlation of a detected geographic zone With said left 
(or right) geographic zone (Pg, Pd) of the seat base 
(A), combined With the absence of activation of the 
other said geographic zone (Pd, Pg) of the seat base 
(A). 

5. The method as claimed in claim 1 for detecting a repo 
sitioning movement, Wherein: 

for the purpose of characterizing said movement, the fol 
loWing are determined: 
a geographic zone (D3) subjected to a “pressing”, cor 

responding to the zone enveloping the contact surface 
betWeen the complete back of a driver and the back 
rest (D), 

and a geographic zone (A3) subjected to a “releasing”, 
corresponding to the zone enveloping the contact sur 
face betWeen the complete posterior of a driver and 
the seat base (A), 

and information on the detection of a repositioning move 
ment is provided When there is correlation betWeen a 
detected geographic zone and said geographic zone (D3) 
of the backrest (D) and/or said geographic zone (A3) of 
the seat base (A). 

6. The method as claimed in claim 1 for detecting a move 
ment of transition toWard an offset driving position, Wherein: 

for the purpose of characterizing said movement, the fol 
loWing are determined: 
tWo geographic zones (Dd, Dg) subjected to a “press 

ing”, corresponding to tWo respective zones envelop 
ing contact surfaces betWeen the right and left parts of 
a driver’s back and the backrest (D), 

and tWo geographic zones (J d, J g) subjected to a “releas 
ing” each corresponding to a zone enveloping the 
contact surface betWeen a leg of the driver and the seat 
base (A), 

and information on the detection of a transition movement 
is provided uniquely at the time of detection of the 
folloWing time sequence: 
at a time t: correlation of a detected geographic zone 

With one of said geographic zones (J d, J g) of the seat 
base (A), and absence of activation of the geographic 
zone (Dg, Dd) of the backrest (D) symmetrical With 
said detected zone of the seat base (A), 

at a time t+l: absence of activation of the correlated geo 
graphic zone (Jd, J g) of the seat base (A) at time t, 
combined With a correlation of a detected geographic 
zone With the other geographic zone (J g, J d) of the seat 
base (A). 
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7. The method as claimed in claim 1 for detecting a move 

ment of transition toWard a “pushed-in” driving position in 
the top of the backrest (D), Wherein: 

for the purpose of characterizing said movement, the fol 
loWing are determined: 

tWo geographic zones (Dh, Db) subjected to a “press 
ing”, corresponding to tWo respective zones envelop 
ing contact surfaces betWeen the top and bottom parts 
of a driver’s back and the backrest (D), 

and tWo geographic zones (Ah, Ab) subjected to a 
“releasing”, corresponding With tWo respective zones 
enveloping contact surfaces betWeen the top and bot 
tom parts of a driver’ s posterior With the seat base (A), 

and information on the detection of a transition movement 
is provided at the time, on the one hand, of simultaneous 
correlation of tWo detected geographic zones With, 
respectively, said geographic zones (Dh, Ah) corre 
sponding to the top parts of the back and of the posterior 
and, on the other hand, the combined absence of activa 
tion of said geographic zones (Db, Ab) corresponding 
With the bottom parts of the back and of the posterior. 

8. The detection method as claimed in claim 1, Wherein the 
pressure sensors (An,n-Dn,n) consist of differential pressure 
sensors able to measure the dynamics of the force applied to 
the corresponding elementary surface. 

9. The detection method as claimed in claim 8, Wherein, 
during a preliminary phase folloWing the starting of the 
vehicle, called a thresholding phase, there is carried out a 
processing of the signals provided by the pressure sensors 
(An,n-Dn,n), comprising in calculating, for each of said sen 
sors, the respective means of the largest positive and negative 
variations of the values of said signals, in order to determine 
respectively negative and positive threshold values for the 
subsequent extraction of signals. 

10. The detection method as claimed in claim 1, Wherein: 

each activated elementary surface of a geographic zone is 
allocated a Weight Weighted by the use of a mathemati 
cal method comprising fuzzy logic, as a function of: 

the geographic position, in particular positioning in a 
bordering zone, of said elementary surface Within the 
geographic zone, 

and/or the amplitude of the signal provided by the asso 
ciated pressure sensor, representative of the level of 
activation of said elementary surface, 

and, for each geographic zone, the folloWing is determined 
a degree of activation of the latter calculated from the 
Weight of each of the elementary surfaces, in such a Way 
as to associate With each item of information of detec 
tion of a speci?c movement, information representing 
the degree of belonging to this category of movement. 


